This paper uses the British Household Panel Survey for the years 1996 to 2000 to investigate whether individuals in the UK save for precautionary motives against uncertain medical costs. In particular, we test the hypothesis that those individuals who are not covered by private medical insurance, and who are therefore more exposed to facing unexpected health care expenditures or loss of income while waiting for treatment, tend to save more than those who are covered. According to our findings, which are based on a wide range of econometric specifications, there is a positive association between insurance coverage and saving, suggesting that private medical insurance does not crowd out private saving. This relationship is however weaker in areas where people feel the quality of medical facilities to be poor and in rural areas.
Introduction
The issue of precautionary saving, according to which people save to self-insure against uncertainty is controversial. Many studies have tested this hypothesis, using data from various countries, but while some of them found strong evidence in its favour Samwick, 1997, 1998; Kazarosian, 1997; Merrigan and Normandin, 1996 etc.) , others found little evidence or no evidence at all (Guiso et al., 1992; Lusardi, 1997 and 1998; Dynan, 1993 etc.) . Most of these studies estimated equations of wealth, saving, consumption, or Euler equations, which included some measure of uncertainty. A test for the significance of the estimated coefficient associated with the uncertainty variable was then performed. A positive and significant coefficient was seen as evidence in favour of the precautionary saving hypothesis 1 .
It is obvious that the adequacy of this type of test hinges on the appropriateness of the measure of uncertainty chosen. According to Browning and Lusardi (1996) , this measure should be observable, exogenous, and should vary significantly across the population. Most of the studies have proxied uncertainty with either the variability of household income Samwick, 1997, 1998; Lusardi, 1997 Lusardi, , 1998 Banks et al., 2001 etc.) , or the variability of household expenditure (Dynan, 1993; Guariglia and Kim, 2001 ). These measures are however likely to be unreliable, as they contain various elements which can be directly controlled by households 2 .
An interesting issue is to evaluate the extent to which individuals save to selfinsure against a more specific type of risk: the risk of becoming ill. Like becoming unemployed, becoming ill is liable to cause a potential downturn in the resources available to an individual. A higher risk of becoming ill should hence induce agents to save more for precautionary reasons. However, given the high variability of medical expenses, a more efficient solution would be for individuals to purchase medical insurance. If an individual is covered by insurance, the risk is in fact taken by the insurance company and the individual only has to face the fixed cost of the insurance premium. One should therefore expect to find a lower level of saving among the insured, compared to the non-insured.
Little empirical work has been conducted to measure the extent to which people save to self-insure against uncertain medical costs. The few existing studies focused on the US, and compared the saving behaviour of individuals with health insurance with that of individuals without it. For instance, Levin (1995) and Starr-McCluer (1996) used cross-sectional US micro data to examine the relationship between the demand for private medical insurance and wealth accumulation. The former study only focused on elderly households, and, by analysing the response of insurance holdings to changes in illiquid assets, found evidence of precautionary saving. On the other hand, the latter study, which was based on the 1989 cross-section of the US Survey of Consumer Finances, found a positive association between insurance coverage and household wealth. Gruber and Yelowitz (1999) studied the effects of public health insurance on saving in the US, and found that Medicaid 3 eligibility has a sizeable and significant negative effect on household wealth holdings 4 .
Our objective in this paper is to analyse for the first time, the relationship between saving decisions and private medical insurance coverage in the UK. It must be noted, however, that due to the presence of the National Health Service (NHS), the UK system is rather different from the US system. The NHS is the dominant provider of health care in the UK, with universal provision that is generally free at source. This suggests that all individuals in the UK are insured against unexpected health
expenditure. Yet, in spite of the existence of the NHS, a number of individuals prefer to use private health services for which they need to pay 5 . This is due to the higher quality characterising private compared to public health provision. For instance, better hospitals and senior doctors are available in the private sector (Propper et al., 2001 ).
In addition, long waiting lists 6 are seen as the most important factor, which considerably lowers the quality of the NHS service, and often induces people to purchase supplementary private insurance (Belsley et al., 1999) 7 . If they become ill, individuals covered by private medical insurance are therefore likely to access a quick treatment, whereas uninsured individuals are likely to face long waiting periods and, individuals and provides health insurance to people aged 65 and over, those who have permanent kidney failure, and certain people with disabilities. Contrary to the UK, in the US, universal public health coverage does not exist. 4 Also see Kotlikoff (1989) , Hubbard et al. (1995), and Palumbo (1999) for theoretical and simulation analyses of the effects of uncertain medical costs on individual saving behaviour. Kotlikoff (1988) incorporates aspects of health uncertainty into a life cycle consumption model and uses the model to examine the implications of different financing mechanisms for health care on macroeconomic saving rates. Hubbard et al. (1995) build a life cycle model that incorporates uncertainty regarding annual earnings, medical expenses, and longevity to study the consequences of a resource-tested Medicaid program for saving decisions by low-and middle-income families. Palumbo (1999) constructs a dynamic, structural model of household consumption decisions in which elderly families consider the effects of uncertain future medical expenses when deciding current levels of consumption. He then simulates the stochastic dynamic model, and estimates preference parameters using panel data on health, wealth and expenditures for retired families. 5 According to Propper (2000) , private expenditure on health care in the UK has grown from 9% of total health care expenditure in 1979 to 15% in 1995. Similarly, the use of private health services has increased from 18% in 1991/92 to 22% in 1994/95 (Burchardt et al., 1999) . 6 According to Gravelle et al. (2002 ), in England, in 1997 , the average waiting time over all specialities was 111 days, and over 1 million patients were waiting for elective surgery in 1996. 7 In the UK, private medical insurance is voluntary and does not remove the entitlement to NHS care. People can either purchase the insurance individually, or participate to a plan offered through their employer (see Belsley et al., 1999) .
therefore a higher loss of income during this period 8 . Moreover, if they become ill, uninsured people who do not trust the NHS or who would prefer a quick treatment might also face unexpected health care expenditures, as they will prefer to use private rather than public health services 9 . For these two reasons, one would expect uninsured people to save more for precautionary reasons, compared to insured individuals.
We use the British Household Panel Survey (BHPS) for the years 1996 to 2000 to analyse the relationship between saving and private medical insurance. We initially estimate a simple Tobit equation for the decision to save as a function of an insurance coverage variable and various individual socio-economic characteristics. We then account for the panel dimension of our data set by presenting a random-effects Tobit specification. We also check whether the relationship between insurance coverage and saving differs in areas where people feel the quality of medical facilities to be poor and in rural areas. In these areas, people may in fact have stronger incentives to purchase private medical insurance, and this insurance is more likely to crowd out private saving.
The decision to purchase medical insurance is however likely to be endogenous.
As stated by Gruber and Yelowitz (1999) : "The insurance status is in fact an outcome of the same choice process that determines saving decisions" (p. 1258). In particular, like the decision to save, the decision to purchase medical insurance depends on the perception that individuals have of risk 10 . Those individuals without health insurance could in fact have chosen not to purchase the insurance as they are not risk averse. If this were the case, then these uninsured respondents could save less for precautionary reasons than the more risk averse insured individuals (Zeldes, 1989) . Similarly, one could find that the insured agents have a higher rather than a lower level of saving, compared to the uninsured, simply because they are more risk averse. We deal with the endogeneity problem in two ways. First, we use an Instrumental Variable (IV) estimation technique, which instruments for the insurance coverage variable in the saving equation. Second, we simultaneously estimate the insurance coverage and the saving equations using a Full Model Maximum Likelihood approach. This specification allows the two equations to be correlated via their error terms, which both contain the unobservable degree of risk aversion of the respondents. Allowing for a non-zero correlation between the two error terms prevents the coefficient on insurance coverage in the saving equation to mistakenly incorporate a risk aversion component.
From a methodological point of view, our analysis improves on previous studies in two ways. First, being based on a panel data set, it allows us to take into consideration unobserved heterogeneity. Second, we take into account the interdependencies between insurance coverage and saving decisions by using a Full Model Maximum Likelihood approach, which allows the error terms in the two relevant equations to be correlated.
In all our specifications, we find a positive association between insurance coverage and saving. This suggests that in the UK private medical insurance does not crowd out private saving. The positive relationship between insurance coverage and saving appears however to be weaker in areas where people feel the quality of medical facilities to be poor and in rural areas.
The rest of the paper is laid out as follows. Section two illustrates our data set and presents some descriptive statistics. Section three lays down the empirical specification of our equation and describes our initial econometric results based on pooled and random-effects Tobit models. Section four presents a series of alternative specifications. Section five discusses how we control for endogeneity, using both an IV Tobit specification and a Full Model Maximum Likelihood approach. Section six concludes.
Main features of the data and descriptive statistics

The data
The data used in this analysis are from the BHPS. The BHPS was designed as a survey of a nationally representative sample of 10,000 adult members of approximately 5,500 households who were interviewed in 1991. The same individuals, together with their co-residents were then followed and re-interviewed in successive waves. The information that is provided in these questions only refers to positive saving.
Dissaving in the form of decumulation of financial assets is not considered, which makes the saving variable that we use in our analysis censored at zero 13 .
In waves 6 to 10, individuals interviewed are also asked the following question regarding private medical insurance:
Are you covered by private medical insurance, whether in your own name or through another family member?
Those respondents who are covered by the insurance in their own name are then asked:
How is this insurance paid for?
The possible answers that can be given are: paid directly, deducted from wages, paid for by employer, and other. Alessie and Lusardi (1997) , we examined, case by case, potential outliers in our 12 In the remaining part of the paper, we will refer to those respondents who answered "yes" to the saving question as the savers. 13 All the relevant income and saving variables are expressed in 1995 pounds The variables are deflated using the Retail Price Index. 14 These sample restrictions can be justified by the fact that we want to avoid the effects of schooling, retirement, and unemployment on saving. The self-employed are also excluded essentially because it is particularly difficult to distinguish their personal saving from the saving that they invest in their firm. 15 These variables are those that we use as dependent and independent variables in our regressions.
measure of saving, and we excluded the extreme cases from the sample. The sample that we use in estimation is therefore an unbalanced panel made up of 23,093 observations. Column 2 reports the percentages of individuals covered by private medical insurance for various socio-demographic groups. 22.96% of the respondents in the entire sample are covered. The percentage of insured people tends to be higher for respondents with a college degree aged between 35 and 54, and tends to rise with income.
Descriptive statistics
Columns 3 to 6 report the percentages of savers that can be found within the insured and uninsured groups, as well as the amounts saved by these savers. There is a higher percentage of savers among the insured, who also tend to save larger amounts.
This pattern holds for the sample overall, as well as for the various sociodemographic groups reported in the Table. The percentage of savers among the insured is 60.80, whereas the corresponding percentage among the uninsured is 46.20.
The insured savers tend to save on average £168.20, whereas the corresponding figure for the uninsured is £119.81. Both among the insured and the uninsured, the percentage of savers tends to be higher for the wealthier and the more educated individuals, who have no dependent children. The savers in these categories also tend to generally save higher amounts.
According to these descriptive statistics, there appears to be a positive association between medical insurance and saving, which would suggest that UK individuals do not tend to save to self-insure against unexpected health care expenditures. Our objective in the next section is to provide more rigorous tests for this conclusion.
Econometric specification and main results
General specification
In our empirical specifications, we initially report Tobit regressions to analyse the determinants of individual saving decisions, and assess the extent to which insurance coverage affects these decisions. We use a Tobit estimation technique, because as mentioned in the previous section, the question that individuals are asked in the BHPS on their saving behaviour only allows for positive or 0 saving as a response. Saving could in principle take negative values, but these negative values are not observed due to censoring. Using the subscript i to indicate the individual and the subscript t to indicate the wave, and denoting with S* it the respondent's true propensity to save, which is unobservable (latent), the following relationship will hold:
where the observed saving variable S it is such that:
I it is a dummy variable that takes value 1 if individual i is covered by private medical insurance in wave t, and 0 otherwise. X it includes a set of characteristics of individual i in wave t, which is assumed to affect saving. It includes a quadratic in age aimed at capturing the curvature of the saving function. Various demographic and educational variables, regional dummies, and dummy variables relative to the individual's perceived health status are also included 16 . These variables are generally aimed at capturing differences in preferences. As those respondents who feel their health status to be poor (good) are more (less) likely to become ill in the future, the health-related variables may also be seen as a control for health risk.
X it also includes the individual's subjectively evaluated financial situation, and expectations about next year's financial situation. The expectations variables are included to see whether respondents save to offset future expected declines in income, in accordance with the life-cycle model.
Finally, X it includes a proxy for permanent income for each individual, given that there is evidence that saving varies across levels of permanent income, due to the non-homotheticity of preferences Samwick, 1997, 1998) 17 . We obtained permanent income by taking the fitted values from a random-effects regression of the individual's earnings on household characteristics, gender, age, age squared, educational dummies, occupational dummies, and interactions of the latter two groups 16 In particular, we include as explanatory variables in our saving equations two dummy variables relative to the respondent's perceived health status: "health status: good" and "health status: bad". These variables are constructed on the basis of the health status questions asked in the BHPS. In waves 6 to 8, and in wave 10, this question is: Our "health status: good" dummy is coded equal to 1 if the answers given by respondents to the first question were excellent or good, and if the answers given to the second question were excellent, very good, or good, and as 0, otherwise. The "health status: bad" variable is coded as 1 if respondents answered poor or very poor to the first question, or poor to the second question, and as 0, otherwise.
of dummies with age and age squared (see Carroll et al., 1999, and Kazarosian, 1997, for a similar approach) 18 .
The error term in Equation (1) is made up of two components: v t , which represents a time-specific effect, and accounts for possible business cycle effects, and e it which is an idiosyncratic error term. We take into account the v t component of the error term, by including time dummies in all our specifications.
Pooled and random-effects Tobit regressions
We initially estimate Equation (1) using a simple Tobit specification over the pooled sample. The results are reported in column 1 of In accordance with the life cycle model, saving tends to be higher for respondents who expect their financial situation to deteriorate. It is also higher for those who consider their financial situation as good, or better than expected, for those who are married, who have A levels, who have a higher permanent income, and who perceive their health status as being good. On the other hand, saving tends to be lower for older respondents, for males, for respondents who see their financial situation as bad or worse than expected, and who expect it to improve, and for people who perceive their health status as bad 20 . Saving also tends to decline with the number of adults and the number of dependent children present in the household.
One problem with the results reported in column 1 of Table 2 is that they might be biased because they do not take into account unobserved heterogeneity. This particular heterogeneity may be thought of, in general terms, as individual differences in some unobserved or unobservable attribute (like tastes), that might affect saving and might consequently cause an omitted variable bias in the pooled Tobit regression.
In particular, as noted in Starr-McCluer (1996) , there could be unmeasured differences in income between insured and uninsured individuals. Other things being equal, those workers whose employer provides them with medical insurance are in fact likely to get other non-wage incentives as well. The positive association between saving and medical insurance that was found in the pooled Tobit specification might therefore be a consequence of this effect. In column 2 of Table 2 , we report the results obtained from the estimation of Equation (1) using a random-effects Tobit specification, which exploits the panel dimension of our data set to control for individual unobserved heterogeneity. This specification differs from the previous one mainly through the structure of its error term, which now takes the following form:
v i represents an unobservable individual-specific time-invariant effect, which we assume to be random and captures the unobserved individual heterogeneity; v t represents a time-specific effect, and ξ it is an idiosyncratic error term.
The panel variance component, ρ, which represents the proportion of the observed total variance of the error term accounted for by unobserved heterogeneity is 20 Since those respondents who feel their health status to be poor (good) are more (less) likely to become ill in the future, the negative coefficient if front of the "health status: bad" dummy and the precisely determined and equal to 0.506. This suggests that about 50% of all the variance in saving can be attributed to unobserved individual-specific characteristics.
The signs and significance of the estimated coefficients obtained using this specification are similar to those reported in column 1, but the coefficients are generally smaller in absolute value, and some of them are no longer significant 21 . This indicates that the estimates obtained using the pooled Tobit estimator, which did not take unobserved heterogeneity into consideration, were biased. However, the coefficient on the medical insurance dummy (22.08) is still precisely determined. The significantly positive association between insurance coverage and saving, which we obtained in column 1, was therefore not a by-product of not accounting for unobserved individual-specific characteristics. It might be explained by the fact that differences in the risks of facing loss of income while waiting for treatment and/or of facing unexpected health expenditures characterising the insured and the uninsured respondents are not strong enough to justify higher saving for the latter group.
Alternative specifications
Focusing on areas where people feel the quality of medical facilities to be poor and on rural areas.
positive coefficient in front of the "health status: good" dummy provide evidence against the fact that people save to self-insure against health risk. 21 For instance, the coefficients on the "health status: good", "health status: bad", "financial situation: bad", "financial situation expected to improve", and "A levels" dummies and on the "number of adults" variable, which were precisely determined in the pooled Tobit specification, are no longer significant in the random-effects Tobit specification. On the other hand, the coefficients on the "college degree" and the "postgraduate degree" dummies, which were poorly determined in the pooled Tobit specification are statistically significant in the random-effects case.
We now investigate whether the positive association between insurance coverage and saving that we found is attenuated in those areas where people feel that the quality of medical facilities is poor, or in rural areas, which are notoriously characterised by fewer NHS providers. In these two types of areas, people are in fact more likely to purchase private health insurance, and private health insurance is more likely to crowd out private saving.
We initially focus on those areas where people feel the quality of the medical facilities to be poor. In order to identify these areas, we make use of the following question, which was asked in wave 8 of the BHPS: We identify as individuals living in areas with medical facilities of poor quality those respondents who answered "poor" to the above question. We then create a dummy equal to one for those individuals who felt that the quality of medical facilities in their area of residence was poor, and equal to 0 otherwise 22 . We interact our medical insurance variable with this dummy and add the interacted variable to the original Tobit regression for saving. Our results, presented in column 1 of Table 3, show that the coefficient on the medical insurance dummy is positive and precisely determined, whereas the coefficient on the interaction term is negative and statistically significant 23 . In terms of magnitudes, the latter coefficient (-101.28 ) is larger in absolute value compared to the former (62.53). This suggests that in those 22 5.5% of the individuals in our sample regarded the quality of medical facilities in their area as poor. 23 Note that given that the question relative to the quality of the medical facilities was only asked in wave 8 of the BHPS, the estimates presented in column 1 of Table 3 are only based on that particular cross-section.
areas characterised by poor quality medical facilities, taking a private medical insurance crowds out private saving.
We adopt a similar approach to analyse how the relationship between insurance coverage and saving differs in rural, compared to non-rural areas. We make use of a variable, which allocates each individual to the following types of geographic locations: urban England and Wales areas (with population greater than 10,000);
semi-rural England and Wales areas (with population between 3,000 and 10,000);
rural England and Wales areas; urban Scotland areas; and rural Scotland areas 24 .
Using the information provided by this variable, we construct a dummy called "rural", equal to 1 for those individuals living in rural or semi-rural areas, and equal to 0 otherwise. We then estimate a random-effects Tobit regression for saving which includes the insurance coverage variable, and the same variable interacted with the "rural" dummy. The results are presented in column 2 of Table 3 25 . We find that insurance coverage and saving are positively correlated, and that the coefficient on the interaction term is negative, but only significant at the 10% level. In terms of magnitudes, the coefficient on the interaction term is smaller in absolute value than the coefficient on the insurance coverage dummy. This suggests that there is some evidence that the positive association between insurance coverage and saving is slightly attenuated in rural areas. 24 This variable was originally created for waves 1 to 5 of the BHPS using the definitions developed in Chapman et al. (1998) . The BHPS team subsequently extended it to waves 6 to 10. In order to identify a rural sub-sample of the larger BHPS sample, different procedures are used for England and Wales, on the one hand, and Scotland, on the other. In both cases, the definitions used are those developed by the relevant government office, i.e. the Scottish Office in the case of Scotland, and the Department of Environment in the case of England and Wales. The classification is made using the 1991 postcode directory. In Scotland, a postcode is considered to be rural if it has a population density of less than 100 persons per square kilometre. 25 Since the identification of the rural sub-sample in the BHPS is based on the 1991 postcode directory, this variable is missing for those individuals living in areas with new postcodes, which could not be matched with the old ones. The sample used in estimation is therefore limited to 20,246 observations.
Distinguishing between privately purchased and employer provided medical insurance
As medical insurance can be purchased directly, or provided by employers, one could question whether the two types of insurance affect saving in the same way. In order to address this question, we estimate a random-effects Tobit specification for saving, which includes two medical insurance related dummy variables. The first one is equal to 1 if the respondent holds a self-purchased medical insurance, and equal to 0 otherwise; the second one is equal to 1 if the respondent holds an insurance provided for by his/her employer, and equal to 0 otherwise 26 . The results are reported in column 3 of Table 3 27 . We can see that both insurance variables are positively associated with saving. In order to test whether the effect of the two dummies on saving is statistically different, we conducted a Wald test (Judge et al., 1985) , for which we obtained a χ 2 (1) statistic of 2.79 (p-value: 0.10). This test indicates that the effect played by the two insurance variables on saving is statistically identical.
Introducing household dynamics
A possible objection to our main specification is that we do not take into account household dynamics. This might be important because husband and wife are likely to make joint decisions on purchasing health insurance, labour market participation, household composition, and saving. In particular, in the case of health insurance, one individual might be covered under another family member. We take into account household dynamics in two ways. First, in column 4 of Table 3 , we report the results of the estimates of a random-effects Tobit equation for household saving rather than 26 In the latter case, the insurance can be either deducted from the employee's wages or paid for by the employer.
individual saving. The left-hand side variables all refer to either the household or the household head. The results suggest a positive correlation between private medical insurance coverage of the household head and household saving 28 .
The second way in which we take household dynamics into account is by estimating separate saving equations for married and unmarried people. In this case, excluding from the sample those respondents who are not in employment, and in particular housewives, might give rise to a potential bias in estimation. In columns 5
and 6 of Table 3 , we therefore present the results of the estimation of our saving equations conducted on the entire sample (i.e. not limiting the sample to employed respondents) respectively for married and unmarried individuals 29 . The results suggest that for both categories of respondents, there is a statistically significant and positive relationship between the private medical insurance dummy and saving 30 . It is worth noting that in both these specifications the coefficient on the health related variables are precisely determined. In particular, the coefficient associated with the "health status: good" dummy is positive, while the coefficient on the "health status: bad" dummy is negative. As those respondents who feel their health status to be poor (good) are more (less) likely to become ill in the future, this can be seen as further evidence against the fact that people save to self-insure against the risk of becoming ill. 27 Note that the question on how the medical insurance is paid for is only asked to those individuals holding the medical insurance in their own name (i.e. not through other family members). This reduces the sample used in estimation to 21,856 observations. 28 We also found a positive association between insurance coverage and saving if instead of using coverage of the household head as our right hand side variable, we used household coverage, where a household is considered covered by private medical insurance if anyone in the household has coverage. 29 Note that in this context, by married respondents, we mean either legally married or cohabiting people. Also note that given that the sample used in estimation also includes people who do not work, we dropped the permanent income variable, as it is not available for those respondents who do not receive a salary. 30 The positive association between insurance coverage and saving also holds if we estimate our random-effects Tobit specification for saving on the entire sample, but without dividing it into married
Controlling for endogeneity
Instrumental Variables Tobit regressions
The estimates reported so far can be criticised on the ground that they might suffer from a bias due to endogeneity. This would be the case if, for instance, those riskaverse individuals who tend to save generally more, also tend to spend more time and effort to acquire insurance coverage. We take this possibility into account by initially estimating Equation (1) using an IV Tobit specification. We instrument I it , using occupational dummies, a variable indicating the size of the individual's workplace, and dummies indicating whether the respondent works in the private sector.
In order to be valid instruments, these variables should be correlated with insurance coverage, but not with saving. As 71% of the individuals in our sample who have the medical insurance in their own name get their insurance coverage through the firms that employ them, it is reasonable to assume that variables characterising these firms are good proxies for insurance coverage. For example, it is well known that larger firms are more likely to offer insurance coverage to their employees.
Similarly, managers and professionals are more likely to be covered by private medical insurance provided by their employers than craftspeople 31 .
Yet, these variables related to the respondent's workplace are also likely to affect their saving, because for instance managers and administrators or people working for large firms are likely to earn higher wages, and therefore to save more.
and unmarried sub-samples. The results are not reported for brevity, but are available from the authors upon request. 31 Company schemes for which the employer pays the subscription are particularly common among the managers group (ONS General Household Survey, 1995) . Our data show that the highest proportion of insured people, 40.7%, can be found in the "Managers and administrators" category, whereas the However, their effects on saving are indirect, as they operate through an income effect. In our regressions for saving, which already control for the individual's permanent income and perceived financial situation, it is therefore reasonable to assume that these specific variables will be correlated with insurance coverage, but not with saving. This guarantees that they can be considered as legitimate instruments.
We also performed a formal test of instrument validity, as in Nickell and Nicolitsas (1999) . We regressed the insurance coverage variable in our equation on all the exogenous variables plus all the remaining instruments, using a random-effects
Probit method. We then tested for the joint significance of the latter instruments, using a Wald test (Judge et al., 1985) . We obtained a χ 2 (10) statistic equal to 287.70
(p-value = 0.00), indicating that the instruments generally have a high explanatory power.
The estimates of our saving equations are obtained using the procedure illustrated in Newey (1987) , and are reported in Table 4 . Once more, the coefficient on the insurance coverage dummy (149.49) is positive and precisely determined. It is bigger than in the previous regressions, suggesting that the positive association between insurance coverage and saving was not the product of the endogeneity bias.
Contrary to the previous specifications, it now appears that the coefficients on all the educational dummies are positive and statistically significant, suggesting that saving tends to increase with educational qualifications. It is also worth noting that the coefficient associated with the "health status: bad" dummy is negative and precisely determined, showing that saving does not increase with health risk. The effects of most of the remaining variables on saving are similar to those previously reported.
lowest proportion, 10.24%, can be found in the "Others" occupational category. 17.31% of people
Full Model Maximum Likelihood regression
An alternative and generally more efficient way to address the endogeneity of medical insurance coverage is to use a Full Model Maximum Likelihood technique (see Greene, 1991 and Maddala, 1983) , which takes into account the interdependence between insurance coverage and saving decisions.
We consider a system composed of both the insurance coverage equation and the saving equation, where saving directly depends on insurance coverage. Denoting with I* it the unobservable (latent) variable indicating the underlying inclination of a person to possess private medical insurance, our problem can be represented by the following two sets of equations:
where the observed medical insurance dummy I it is such that:
and
where η it = γu it + e it and the observed saving variable S it is such that 32 :
The determinants of insurance coverage (contained in Z it ) are the same as the right hand side variables of the saving equation (contained in X it ), except for those variables working in the "Craft related" category are insured. 32 Note that our equation for S it * contains the latent variable for insurance coverage, rather than the observed variable. Also note that to keep the notation simple, we did not include any time-specific component in the error terms of Equations (3) and (4). However, we included time dummies in both specifications.
related to the respondent's past and future expectations about his/her financial situation. The latter variables had been included in the saving equation to test for the presence of life-cycle behaviour. For the reasons outlined in the previous sub-section, Z it also includes occupational dummies, a variable indicating the size of the individual's work place, and a dummy indicating whether the respondent works in the private sector 33 .
We assume that the error terms in the insurance coverage and saving equations (u it and e it ) are jointly normally distributed with mean 0 and variance-covariance matrix Σ, where:
The non-zero covariance between u it and e it allows the shocks to insurance coverage to be correlated with the shocks to saving 34 . This correlation reflects the risk aversion term, which is not observed by the econometrician, and is thus incorporated in the error terms of both equations. Allowing for a non-zero correlation between the two error terms prevents the coefficient on insurance coverage in the saving equation to wrongly subsume a risk aversion component, which would make it biased.
Due to the censoring, we can divide our sample into the following four categories:
Category 1: The individuals who save and are insured, such that:
Category 2: The individuals who do not save and are insured, such that:
S it * = W it 'δ + η it ≤ 0 and I it * = Z it 'g+u it > 0. 33 In order for our model to be identified, it is important that the insurance coverage equation includes at least one variable that affects insurance coverage, but not saving (Greene, 1991) .
Category 3:
The individuals who save and are not insured, such that:
Category 4:
The individuals who do not save and are not insured, such that:
Denoting with φ(.), Φ(.), and Φ2(.) the univariate normal density function, the univariate cumulative distribution, and the bivariate cumulative function, respectively; with σ η 2 , the variance of η it and with σ ηu, the covariance between u it and η it , the probabilities associated with each of the four categories can be written as follows 35 :
The log likelihood function for the estimation of the parameters g; β, γ, σ η , and σ ηu takes the following form:
ln Pr(S it * ≤ 0, I it * > 0) + 34 Note that the variance of u it is normalised to 1. 35 The variance of η it is given by σ η 2 = σ e 2 + γ 2 + 2γσ ue , while the covariance between η it and u it is given by σ ηu = σ ue + γ. Table 4 . In particular, the coefficient on the insurance coverage dummy (54.17) is still positive and statistically significant. In terms of magnitude, it is now lower than in the IV Tobit case, but higher than in the pooled and random-effects Tobit cases. We can also see that σ ηu is positive and statistically significant, indicating a strong correlation between the attitude to save and the attitude to purchase medical insurance. However, even taking into account the interdependencies between insurance coverage and saving decisions, we do not find a substitution effect between saving and insurance.
This result is in line with the findings in Starr-McCluer (1996) .
Conclusions
In this paper we have investigated whether individuals who are not covered by private medical insurance, and who are therefore more exposed to facing unexpected health care expenditures or loss of income while waiting for treatment, tend to save more than insured individuals. Our results based on waves 6 to 10 of the BHPS, and on a variety of econometric specifications, have suggested that this hypothesis generally does not hold. Even by taking into account the possible endogeneity of insurance purchase, we found that insured respondents always have significantly higher saving than respondents without insurance. This relationship is however weaker in areas where people feel the quality of medical facilities to be poor and in rural areas.
Although there is evidence that British individuals save to self-insure against unemployment risk, and more in general income risk (Banks et al., 2001; Guariglia, 2002 etc.), they do not appear to use precautionary saving as a device to protect themselves against the risk of becoming ill. This might be due to the fact that, in spite of the numerous criticisms surrounding the quality of its services, the NHS is considered after all as a reliable institution. Notes: Asymptotic t-ratios are in parenthesis. Regional and time dummies were included in all specifications.
"Less than A-levels" is the omitted educational category. "Health status: fair" is the omitted health category. ρ represents the fraction of total variance attributable to the unobserved random-effects. Source: BHPS, waves 6 to 10. Notes: "Poor" is a dummy variable equal to 1 in those areas where people feel medical facilities to be of poor quality, and equal to 0 otherwise. "Rural" is a dummy variable equal to 1 in rural areas, and equal to 0 otherwise. The estimates in columns 1, 2, 3, and 4 only refer to people in employment. The estimates in columns 5 and 6 are based on the entire sample, which also includes the unemployed and people out of the labour force. The estimates in column 2 are based on wave 8 of the BHPS only, and were Notes: The estimates were obtained using the method illustrated in Newey (1987) . The instruments used are occupational dummies, size of the workplace, and a dummy for whether the respondent works in the private sector. Also see Notes to Table 2 . Source: BHPS, waves 6 to 10. 3 in the text). Also see Notes to Table 2 . Source: BHPS, waves 6 to 10.
